Abstract: Invasive blood pressure (IBP) is measured for the patient's real time arterial pressure (ABP) to monitor the critical abrupt disorders of the cardiovascular system. It can be used for the estimation of cardiac output and the opening and closing time detection of the aortic valve. Although the unexplained inflections on ABP make it difficult to find the mathematical relations with other cardiovascular parameters, the estimations based on ABP for other data have been accepted as useful methods as they had been verified with the statistical results among vast patient data. Previous windkessel models were composed with systemic resistance and vascular compliance and they were successful at explaining the average systolic and diastolic values of ABP simply. Although it is well-known that the blood pressure reflection from peripheral arteries causes complex inflection on ABP, previous models do not contain any elements of the reflections because of the complexity of peripheral arteries' shapes. In this study, to simulate a reflection wave of blood pressure, a new mathematical model was designed with four elements that were the impedance of aorta, the compliance of aortic arch, the peripheral resistance, and the compliance of peripheral arteries. The parameters of the new model were adjusted to have three types of arterial blood pressure waveform that were measured from a patient. It was used to find the relations between the inflections and other cardiovascular parameters such as the opening-closing time of aortic valve and the cardiac output. It showed that the blood pressure reflection can bring wide range errors to the closing time of aortic valve and cardiac output with the conventional estimation based on ABP and that the changes of one-stroke volumes can be easily detected with previous estimation while the changes of heart rate can bring some error caused by unexpected reflections. 
식 (2) 식 ( 떠한 차이를 보여주는지를 비교하였다.
IV. 결 과 st low peak and 2 nd low peak according to cardiac output when heart rates are 70 per minute. (b) Pulse Area between 1 st low peak and 2 nd low peak according to heart rate when 1 stroke volumes are 60 cc. (c) Pulse Area between 1 st low peak and 2 nd high peak during the ejection of left ventricle according to cardiac output when heart rates are 70 per minute. (d) Pulse Area between 1 st low peak and 2 nd high peak during the ejection of left ventricle according to heart rate when 1 stroke volumes are 60 cc. 표 2. 변곡점의 발생시점과 모델에서 event가 발생한 시점 간의 비교. Table 2 . time delay from motion of heart motion to the inflection of blood pressure. 
